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PROBLEM TO BE SOLVED: To provide a solid polymer 
electrolyte fuel cell in which dew drops adhering to the 
waD faces of flow pnpeline of a separator to pass a 
fuel gas and an oxidizing agent gas can be renrwved. 

SOLUTION: Different from a conventional separator 
employed for a conventional solid polymer electrolyte 
fuel cefl, a separator 1 is so formed as to have through 
holes 825A. 826A directly oommunicated with grooves 
821A which are a partial flow pipeline to pass an 
oxidizing agent gas through. A plurality of Ihe grooves 
821A which the separator 1 has are connected in series 
one another through a groove 11A having the same 
cross-section shape as those of the grooves 821 A to 
make an oxidizing agent gas 98 flow in the grooves. 
Moreover, though through holes S25B, 826B which the 
separator 1 has are oommunicated with grooves (not 
shown in the figure) to make a heat medium flow through 
In the same mann^ as a conventional fuel cell, these 
grooves for Ihe flow of the heat medium are mutually 
connected in series from a viewpoint of the flow of the 
heat medium through the through hole 825B and the 
through hole 8268 in a different manner in a 




mQ^mmsf <jp) (12) ^ P3 # |^ ^ # (a) 



#51^9-50819 

(43)iiHH ^^9^(1997)2^180 



(5i)inta.». mtB^ jfmms^ fi mi^bi^ 

HOIM 8/02 HOIM 8/02 R 

B 

8/10 8/10 



W««©SC5 OL (^19 H) 



(2i)aiRS# 


^677-202943 


(71)IHIHA 


000005234 












5F^K7^(1995)8^9H 


































(74)«SA 





(54) [^Q^O^II:] 



(57) [S*^J] 

^Cffii,i6n-Ct,»^)Se3fe^?!l<5[>■fe>'^*^-5^^cML. v:::3iN- 
JUKOfiSffl^ife-Si^tK:. Sii7t825A. 826A 

1 *m^mri>m8 z i A©tiss«: 2 1 Aim 

-(OmamiK^Vftmi lAfCcfc^r. K{kSl):t/X9 8 

■fe/N-W'-df l*5;fr-SKjl7=i:8 2 5B. 8 2 6B 

imfflT^s 2 6 Bi©pa«:J^©aSE«:RILTSi,»«:ii: 



1 

) 82 f 822A llA 




82 lA 82 f 

(») 



a^^-a-^i^ttc. H«i2®i^APfcJ:?y^SStilPlciijl$ 
©^AP*J=l:<>*^aiPfcm®S nT>S:S C i «:!|#mi-r 

2 ] n^m 1 icietg©@ftW^misK^*4 

sSASn-SitAPi. B^)iB©**x*s■fe>'^•^-^I*>e.Sfea 
Sti'SSiEffiPitDracc. ^0D^t:*sS(r^«:ia3?iJK:^S 30 

^•teJKDii|£®<D-en'?'hk:*fl6]3-<*riHgSjh,/cH2 

j!^mHfe-feJWC^*&$n€>BfliB<D:<fX*3 
HzyN-U-^rtcSSEASn-SaEAPt. SqSB®:^fX^&S■fe-'^• U 50 



!ifM¥9 - 5 0 8 1 9 

2 

^biMisi s n^ffld©ffljc^-o-c?i^RXS n-cMiB® :</x * 

ffl^$-ti-?>i^fC. IfriacDSfeAPfccfcC/jJfetiJPfcilii^ 
■fe>'^•^-^^*iW■r■5.ffl^«. ?3feAP*S<fcO'8feaP©rt 

^APfcJ:(y'*SfeUiP©F^©— C©a 

nfci^APfc J: o*astiiP©rt©fl6:&«:SM$ nT 

CXMft^^x *! ■fe>'A- u - $ tcdfeA 5 ti -SSfeAPifeaSfeSS 

-^'^{p^i&ffistxiSfetfiP ^m:m&ifii^iSu s nfciii^© 

[0 0 0 1 ] 

<tDf^{bm:</x;&ags$if-sfflgfes§^> a^s§©Mffitc 

[0002] 

nt:t»5<bfco. fi!i©x^;i'=^^-«iatJt«JLr. 

«M'fb!^^©;^mt^^!t?5H®gpm»*3^i>^ti'^ ctti^f^. 
■2). c:©j^i4mtifcii/T«. ■6^snsmjgs©afflK: 

[0003] cn^©i^«?fe©i^, sftis^H^mj^a 
i^mmh fcimmmT$> ^ n f 

»^K:PEIK<biSia;-r*Ci*J*S. > iUTtt, ^n*- 



(3) 



!^¥9-5 0 8 1 9 



cti^cDrnwrn^f-mmmm (pem) mmK. 

[0 0 0 41 C®a®^atUri^DHiMAJ:OttiilS 
4afc@i*]S^«IKHMjKI*4^?fe*^. ^NfM^B - 9 6 7 

^ 6 - 9 6 7 7 7 J: 0 i r t ^ -2. a<*lii 

m8, m9^mi^xm,mt?>. cc-c. 08 ^ 
[0 0 0 51 08. HQtcfci^r. 8«. mnnm^)\^ 

^N-b-^ 8 1.82 ^j:i'-CltRX$nfc#{ijS^I41i?fe (ti 

#m?ifeiK^T-sc<b3&5i>^. ) -cab^. j^mtfe 20 
-fe;i'7«. 2^-H:«©@fl:lS^m«®lg7Ci. e^- 
H:^©«Kf4S@)S (T^- l--@-c^>*.^„ ) 7 At. 
- hi^iOMfb^JSSfi (*y-K@Tfe*^o ) 7Bi 
T^fiSSnxt^-S. COj^*4m?lfe-fe;l'7«. 

7Ak:^iB-rsj!«!E*4:tf:^9 7©/*/i:. mmmm7 
i^^^mmm'mi c lat. MiacDP EMA^fflt* e>n-r 

l^S, C©PE117C». 0. 1 CmmD SS[©llS•^j- 

H2 -^2H* +2 e- 
[0 0 1 01 S!<b?W^Jg7BffliJ-CB r25S:j (C 

C 1 /2) O2 + 2 H-^ + 2 e 
[00121 T^c*?%. cn6©«m{b^js;t;cD^m. 

PE|g|7C*>&M{b^jmSM7B«:rS]*^o-c^tti 

^fc. (e- ) it. mw^^^mmmmmm 
Ki-r-5. -7?. iJ{bsosffiM7 B-ctt. K{b?ra*f;^9 8 

J&^iD^S&L-C^/cHV ^:t><!:. i^lw^g* 3^X^*1 

Lxw, o {imm ^^^hx\.^z>. 

[0013] |Jfia<D«#g?:mS^f4m?te-l2Jl'7 ©J»$ 



*J^7A, 7 B©^i2g|J«:», PE|g7C<D^SU<!:<DrHltC 

[000 61 j^f4m@M7 Aisj:^'mimmmm 7 b » 
nr *j »9 . mni<Dmmmmx p e m 7 c ©M^stc 

[0 00 7 ] ^m@fS7 A. mmmmmi BicKit^ 
ijxtam^i^n^t. ^tx^ii,<Dmmm7 A, iBicm 
^^Hfammmt. PE)gi7Ci®i?®K:. «ta (jgsi* 

t)^^^-&xi.^?>, >5cte. fmmit0'<<om^ic. m 

?fj ^ $ n s j; ^ « jjX $ n r t ^ ^ . 
[0 00 8 ] c©Hta^®r-». i^iB-rssm{b^-st& 

:&s*feD-S. $-r. j^*4m^M7 Afflijr« ri^j cc<f:S 
«»fb^S{5*s^c*, 
[0 00 9 1 

[<bil 

(1) 

[ 0 0 1 1 1 



[0 0 1 

[{b2l 

- -^Ha O (2) 

<D. U'~ji^mf^<Dmmi>mi^xi,>i>c ticf3:i>, 

HzAU- ^? 8 1 i-fe>'N-L'-:Sr8 2 i». j^3N-m?lfe-f2^1/ 7 

u:mmLxmnmm-^j\^7x^^ri>m^immm^}i' 
7A^p>m^-ri>^^stj:t'^m'y'h<Dx$>?>, •fe^^•^-^^ 

8 1.82 **X:&^-B-r. J&iO, ^ilil^e 

f'PSnTJ,*^. -e^LT. -l2yN-U-^J8 1. 8 2«, 
mmH2Jl'7<!:*flfiJL/-^5fiiJM8 1 a. 82ai. flBffi 
50 8 1 a. 8 2aiSi*fWJ©WM8 1 b. 8 2bi. fflrJM 



C4) 

5 

8 1a, 8Z&<D-^n^tlti^hWm7 A. 7B©J1$ 

7 A. 7 BiMlajU-^^ffliJMS 1 c. 8 2 c i=l:WL/T 
l^-S. */c. •fe-'N"U-d?8 Etcoti-CUiBJ-r-Si. fflij® 

8 2a<tffiiJffi8 2b{C*fb-CiS3^U. Sl^tC^sp 
^f■r•S— >i*©^ffi8 2 d. 8 2 e^WL-Tt,^*. •fe>'^•^ 
-^^8 1 ^®8 2 d. 8 2 e i|sI«C7>^mWU-r 

H2/N-U-af8 2«. -e©ffliJB8 2 c5:j8M54«?feH2 
-»l'7©flWB7 b«:. ^<DWH8 2 a*PE^7C©StH 
ffitc-eti^eti^BS^ii-C. */c, •te>'^•^-^ 8 1 10 
©fflij®8 1 c5rj^sN-^?'tb-te>'V'7©fgiiffl7 ate. ^©ffliJS 
8 1 a^:PEM7C<DStH®tC-e4a-enaS§-a-r. -e 

[0014} ^j^v-^ 81.8 2tctt. mM'm.m^}\^ 

c. 8 2cK:?ar>r. H«iB©SI®8 2d. 8 2 

e (■feM-u-^8 2<D1#^) tCit3S§n^H^-C. 

i^«rfe-fe;l'7CDWJffl7 ak:S-r '2>ffi'J®8 1 cWCTSr? 
T. jS^5f4;^X9 7«:aS£§-li-^ifttc. *mScD7Klg^ 
gtt^Ji ^jr-^fcM**:'?^ 9 7 ?:gftli-r ^>/cJ?)<DP^Pa* 

swTiait6nft:iat^©3t8 1 1 Ai. coms 1 1 a 
raK:/^^t•r■sCIt/^®PSM8 i zAtifi, si^tcjsstc^ 

)?S3tvTl>.S, •fe^N'b-cS'S 2«. mnMm-iz)l7(Dm 
®7 bdCg-r-SWJffiS 2 cfiiJ4C?9^T. M{fciSriJ:</X 9 8 

SEfbsij**:^ 9 8 ^miii-r^tci^<Dm'm^m-frm-f^n 30 

fctHt^(D^8 2 1 Ai. C:(D?t8 2 1 APa^C/^^E■rSdi 

tjiie. aiK<Dm^8 1 2 A. 8 2 2 A©TOtt. ^tl^ 
n. ■fe>'N'U-^f 8 1 . 8 2©^n-?tl®{BiJ®8 1 c. 8 

U-^fSl. 8 20OWJa8 1a. 82atWJM8 1c. 
8 2 c «®e7 A. 7 B©^2§|J©l^^K:m■^^ 
^%^Oi^SP8 1 f . 82 f T^iSSnTliS. 

[0 0 1 5 ] ■^2>'^•^-^^ 8 2tcf^$-t±-rsiBj-r 

Si. •fe/^P-:J?8 2K:}^fiSSn-rC»S-en^4^(D^8 40 

2 1 ACMSaSPtt. cn^©si8 2 1 a/issc^ccm^ijk: 

/ioT. ■7j:.;^-;l/F8 2 3A. 8 2 3 AtCjeiSnt: 
-eti^nov-^^-JWFS 2 3 A«. Oflt^^U/c 

mxicmm $ n-c ^ «? . 9 7 ©stSMatcM 

318 2 1 A^s^oilSfEmglJ: »3 4>Kl»BfEi=&WL.-C 
C».5, C©v-^-;l/F8 2 3A. 8 23A©^g|J«: 

floJMs 2 b icmn-r^ 1 >>=t©«a7=^8 2 5 a. 82 

"6A*s?^eJ4$nri,iS. Sj17=?8 2 5A». iz^N-U-^t 
8 2 (Cfc i>m<tMi^:^ 9 8 ©SSAD-C* •) . MmR 8 
2 6Att> ^2>'^•^-^^8 2tCfcWi.K^K'J:*/:^9 8©SS 50 



- 5 0 8 1 9 

6 

tBnt?*5. fiij®8 2 aiffllffiS 2 b 09 

't'tCTS-rJr^tC. mil7=*:8 2 5 A. 8 2 6 AK:>ttL/-C. 

i:(,^{cfcT#8i-w©{4gM^i^csgiJ{aK:aa7A:8 i 7 

A. 8 1 8 Adi^^Sn-Cl^S. C®Mffl7A:8 1 7 A. 

8 1 8A». ^2-'^•^-$8 2«:tel:f^j^:«/:3l 9 7 ^rii 

[0016] C©cfc^K:1t^$n/c-fe>'^^-^r8 2F*3^ 

aijfe-r.s®{bsij**x9 8«. Mm:^8 2 5 A*^6•fe^^•^ 

-5r8 2K:?3feAl^TfF-r, — :;^©Vj:i*-Jl/ K 8 2 3 A 
*/M^-ca^©^8 2 1 AtC^iBLTildSU. ffe:'^©-^ 
-;f.-;U K8 2 3 A{C*5l,i-C^ijS3nT. Sj17a:8 2 6 
AJ!>^6?j£ai3n-5Ci(C^c€>. C<DWi. ^ti^*i0^8 
2 1 A©KffcSlJ:</^9 8©ijSAflWiSSmffli]iK:W. flJIB 
©1ffiS;«rJ^ov:::jfx-Jl'K8 2 3A, 8 2 3 AJ&i^ti-?' 
iT.ff^fiX§nru€>c:iT. M^kSiJ*';^ 9 8 ^in^n 
©^8 2 1 AK:±^irtc^i2$n-C3i^$n€)C<i:tc^cS 
©■r*s. 

[0 0 1 7 ] ^®0^i^^=a"BSL/c*3. 42>'N*U'-^f 8 1 

■fe^>*U--^8 2K:*jl^SRa7=i:8 2 5 A. 8 26A 
fcJccmilTtS 1 7 A. 8 1 SAilSia©. ^8 1 1 A 

(ciias n/cj8s«:</;^ 9 7 ©^ad. ssttin t >i sma 
Tti. c©mffl?!:tc*ftrifcir*}iH^©{4gM^i^cs 
gi5{4K:M{tsij;^7x 9 8 ^m^$-ii^tcif>(Dnm.xtf)m 
fiR$4T,Ti»s. -e^u-c. H2>'>-u-if8 1 . azicm^ 
$tifc. mnbtcms 1 1 a. 821 a©?^<^ • 
it. mstfj:^'^M8 1 lA. 8 2 1 Aicmm$iii>mi'C 

^t^KM^TBAp,. ©ffl*s, ^8 1 1 A. 8 2 1 
A©-e4a'en*sj#o, ;4c«^;^j'v^ F p » (#53^ 6 - 

9 6 7 7 7^'Sin'PiC7r::$ti-C\,^i>i><D-C. ^H© FS; 
7j ^#M©C<h. ) ^cS<fc 5 Oci93e$ 

[0018] $/c. -fe/N-U-^ 8 1 . 82 

m-b ji' 7 -c^ L)tsi%«ssf4m?fei2jb 7 e>i^*-r s/c 
&©f^^j^i*iL/r> iiiSI9 9^ai3g$-&s^*im6 

txrii^o -r^cb-^. -fe/N-b-^rS 2tCW, ^©fflij®8 
2 b{|ijK|^^9 9*ait§1tSIHt^©?t8 2 1 B^^jf^^ 
-l^/^•^-^f8 ltt:4>. ■€-©(!PJ®8 1 bflWtcfS^g 
9^ajS3-<*'5IM]*^©?t8 1 1 B*^?^)?£$nTl,iS. -fe 
^-N-U-^J 8 2tCJi5^§4ari^-5>Ra:A:8 2 5 B. 82 6 
B«. I^j«9 9^ffli3fe$-B--5K31?C-C&«3. ^8 2 1 B 

[0019] 7 3(J. SuiBl//c:*/xagfeS§43^ 

©•fe/N'U-^fS 1 . 8 2©S^g|J«:?fjRS;$nfciaff$t^© 

?i8i 9. 8 2 9rttcJix,^$nr^*3n-ciiS„ * 

fc. •fe-'N'U— ^^8 l©iiJffi8 1 b. ■fe>'N*U-^J8 2©liiJ 
®8 2 btCtt. jt8 1 1 B. 8 2 1 B=kWL*)%^^X. Bfl 
J^©3J8 18B. 8 28B7!)i^n^'tlJ^fiS$nrt> 



7. 

[0 0 2 0 ] ic^-c^^aocTi <. 1 <i©j^*4m?fe-fe 

{i (i5[+^A^6^Sfi-e*-SC:<t*5^ti. ) 

[ 0 0 2 1 ] a 1 0 ^s^a:>—m<omw^%^nsm 

SMmrife^r^^WtCTnU/cSgpcD^^Sat?. (a) « 
•eoffliJBHf* "9 > (b) «-?-<D±M®-C*'3. El 1 
tt, S 1 0 tCfeW2>Qgi5(DP*ffl6KM0-C*-S. 010. 

01 itcfci^r. 08. 09«:^u/c#srfeii^— SP^ 

tc«i^D##^Mu> ^(omn^w-f^. tm. 0 1 

0. 01 i^tcii, 0 8-c{^Lfc?^K:-?t,i-r«> 
W)^c?9^©*^riBbfc. 010, 01 llCfcti-C. 9 
». (01 Ot?«. #^8©ffil^J&S8^1-C*SiS 

^?rt?!i7KU/c. ) ©^m?fe8*ajiL.t^)iS;$n/c. m. 

[0 0 2 2] 2'i'9«. #mm8©^e^^©M^ 

^«?ife8-c^Ufcia^m::^3*x^?-:»i?9;&if>gX»? 

mr/c*©. fi3M^©^^«®©*««9 1 . gii. 
e6©sMitei*i5f M©s«jKs^« 9 2. 9 2 i , wmmis, 

hX. ttl£E«9 3. 9 4K:^n^4a©J^ffliJSffi'J*^61g^ 
<m{i»^->^ V 9 5 tc J: >?iSe[©ftI)E:ti*-^^S J: ^ tc 

■ [ 0 0 2 3 } 0 1 1 K;fct,i-C> 8 2 5 A». ^8 2 1 A 
K:aaL.Tt^^)@?jk^J:*/X 9 8©ij£AP<i:^c2)R3i?v:t? 

3t8 2 7A«. ma7t8 2 5A©ffiiM8 2b^© 
rapgp^HXO^t^t:. M{k^J:y:^9 8*ic©gi3{4*ie)Af 

xajjfeK^^iciina -s <d^ mitt ^ft ^ sfi^t* si 

©;?/Xi^-;l/<* 0'}:yifXhh, ) 9 82* 

i^9 2, jnii«9 3Jc«. 01 i^tcs^^nrv^sj; 
*a7=v:8 2 5Ai-^§c$ia^g5fe«:. s:ji:n:9 i 

1 . 9 2 1. fc^!yf«fflJf)feD##©Kji7=v:9 3 1 

n-enj^R£$nri»s. ^ms9 1 . mmmiSL 

9 2, JnEE'E9 3K:«^©0^*#^L/c*^ ?t8 1 1 

AK:iijiuri,^-s*a7=c (*ii7\:8 2 5 Aipi«©ma 

?t-C*^. ) i^Sn-SgPfitC. Mffl7A:9 11,92 
1 twmconmK. feJ:CJf'gffi*iaDf^#©mil?^9 3 

1 iiii!|ii©m3i7H:9 3 23&s-en^n?^fiSsnrt»?). $ 



C5) #ga^9 - 5 0 8 1 9 

8 

6>tc. ijnii«9 4«:*>. mai7t9 31. 932 ipi^© 

ma^Aig 4 1. 9 4 2 *^^n-?n?i5fi£§n-rte«3 . Jnff 

159 4<bi?g^§iaTt^-5S^iife^9 2. »«K9 1K: 
fe. «j1?=C94 1. 9 42 t-^ScSnSMtC. MiiT^ 
9 2 1. 9 11 t'^monmKii^^lrt-^ifiBf^^tvcx.^ 

So 

[0 0 2 4] cti^tCcto. Iti5j©^m?fe8<feaji-rs 
:^gp©#«irife8*i-en-^ia(c}#-pit8 2 1 a»m 
ftSRI:*/:^ 9 8ffl©*fX3igfe?S«:R|brEi>«:itjl$tiS 

10 CttCfj^o C©C<!;«i^.)N-:y:^9 7ffl©-^8 1 1 Ate 

7*««i^$n. ®a5^9 4 235>6w. ^i^ommw 

X9 8*5ptti$n-S. Jn)ES9 3©X^f y 5'9© 

^^^||Jai^cs^||JH©Sil7A:9 3 1 ^{bM:^/:^9 8 

tx. Kil7=*:9 3 2*>6». ^S!l^3-©j^*4*'X 9 

7 Jtispm § . -5^ ^ L-c . 9 1 ®— :fr©ffl!i®© 

mspAig 1 i©iipgp. *3j:o\ m»^S9 2*5jto 
miiTtg 2 1 ©— :^©ffiij®tj©i§pgpic«. -en-eti© 
20 nm.-K^w.'om^.^x. mB^<DmQi2.. 922*5?^^ 

Sn-Cl^S. Cn^©3l8 2 7A. 9 1 2, 9 2 2K: 
;*7>^S^-^l'«:9 8 2*s^2&$in:i»i (0 1 1 

M) . 

[ 0 0 2 5 ] S;^c. x^v^Q K:*jt,^-C(i. sm©#S 
rfes 'grsa-rsRStc. :^®#s?ife8 T&s^n-entc^o 

jt8 1 1 B, 8 2 1 BW. ^9 9©ffli^K:ML/r5t,i 
tcM^Ji^cSct^tcL-C. ■€-©l^i«9 9©^ASP (»a 
-KB 2 5 BJ&i-r*^. ) |5l3£*JJ:0*S£tliSP {nmAB 

2 6B%<ifc*-5. ) ac^tcaasnTSs^s 

30 vfcifi-yx. ^gp©^«?fe8*s^n-en^cj#-o^ 

8 1 IB. 8 2 1 B©l^9 9©?jSASP», ^9 9© 
tC, ^©^8 1 1 B. 8 2 1 E<Dfm9 9©lJfeaSiJ 

im:9 QcommmcmLxmu^-i^xmm-^rixi^ 
mEEn9 4tmsM9Aicmi^oxi,>i>m^mmm 

9 2 . mm^9 1 itCB. BifiS©^9 9©^giJK:il 

MEffi9 3 iJnlE«9 3tCl?!fSLri,^-5,«mim^ffi9 
2. mm^Q 1 Btif3©^i^9 9 ©gfeiJigl5tCiia 

40 l,Xl^i>mfnVtj:\,>Mm:A*^Bf&^ii^Xl>i>, cn^© 

®ffl:n:©F«3. tt]E«9 3. 9 4 ic^js.^ titcnm.:rzic 
it. i^9 9ffl©is^^<*9 9 i*s-en^tiig#sti 

[0 026 ] i|$#WrJf;U h 9 5 «. JnEES9 3 , 9 4 «: 

(Dmmf-mt^mvx, #m?&8*'e©aji:^io]ocjnEE 

r -5 . C ©iBS{^ ^^1/ h 9 5 3!^#S«fe 8 ^fiDEE-r him. 
50 M*4®tb-fe>'i'7©mSH:t©^®8}*/«:<5-r. 5 



C6) 



[0027] Mai©J;^(Cl«RgSn/cXd? i'9tC*Jli 

T. j^Srfe-fe^i'7tci^5tirt,i€)PEM7CW. fa 
^=km±-r^fcAic. Ji^$4Srt-teJi'7«:^$&S4T.-5S 

2» 9 ©aiteiaetJcMis^ -s/tiafiK: jn^$ nr lo 

[0 02 8 ] iC6-r. PEK7Cg|5©aS. Se-oT, 
Sn-5*^=&R?t«:^^$1f?>^ciWc86CC. 5 0-1 

fc. *^f4m?fe-fe>'i'7 -ctfiDn^fMiB© r 1 . r 2 
t; j|^m?fe-b-'i'7t? riijj . r2S;j ccct-smm-fb 

#S?ife8©©e[1:5 0~ 1 0 0 CCD 
i^-r-S/c&tctt. C®S^«:J:4fgl€rji^^m-fe^I'7*i 

[0 029] ^Wif^icisii?>$.fcm^(D:^ itvi^Q^b 

o~ 1 0 0 vci gffi®taKK:jniiL/3t»5 . */c. 
^^^5 0- 1 0 0 CCD m.^<ouW'cmn-t ^fc^ 
<<c, smallpox y^9/&^6^SfSK<fcs^L/ 

dE/cSS:B-CfeS. #^8-C», m«. 5 0~1 0 

0 CCD ee[©s^Ki)is$n/c^9 9*5. -fe/N-u- 30 

5^8 1. 8 2(CffJ)S?nfc?t8 1 1 B. 82 1Bcf%il 

^{c«. jniES9 4«:ii«$nfci3«Si^flJ9 9 1*^6 

i*9 9 i*ip>xd» >i'9©i^gp«:?SHi§nTt,i^>. 
[0030] ^c4^^2-'^•^-:^'<^: i/t:, — ::^©l|iMtcj8ii^ 

:</X9 7?:aijS$-a--2>^8 1 1 A^. S/ci. ffe:^©ffliOT 

(cK{t^j:^f;^9 s^as&s-a-^ms 2 ia^. ^n-en 
S^Jfe(*<fcL.-c©l^9 9%aSfe$#i 

J#^fc». ?#4p{*k:«jiil[©iEe«::A-l^r^iS9 9©« 

[0 03 1 ] m.^omw^^^'^'s.mmnMti^m 
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^■©±g|5»^e.S/cBfT®ST*-So 0 12K:teiiT. a 
8 . ® 9 CCm b fcSe^MtC J; S i l^-SP^ 

[0 0 3 2 ] 0 1 2ecte(,iT. 8A«. 08. EI9K:^ 
L fc?^e*WC J: ^^^ttfe 8 K:*tUT. ^2>'^•^'-:5^8 1 . 
82tC#^-C. ■fe>'^•^-^^8 3. 8 4 =fefflt.^^> J: L/ 
H2>'^*U-^f8 #mtfe8 3&i}^o-fe 
-'^•^-:^^8 2«:*fLr. -fe/^U- 4»:$:<*SP8 4 A iSfcS 
*fXiiiiggiJ8 4Bi-C«fiE$n-Cl^^o Slt«:*7XaSSgi5 
8 4B»> **X?rM®T-5C<!;7&3-C^. A^o. m^tn^. 

a5-e--sci©«ii^tt*4 ^7Ls©^i^©*t 

t^-So ^5b-C. JSrS:t/xa^gU8 4 BtC«. •fe>'^•^- 
^8 2*s}to^&,©iP— ©. 1g^©^8 2 lA. PiM8 
2 2Ai. -y-T^-Jl/KB 2 3A. 8 2 3 A <t*s?^RSS 
tirfcO. Sf&:yxadSgP84 B^•fe>'^•^-^r*»SP8 
4 AKffi;?»^iAt?c<!:-r\ •te>'^•^-^^8 4»/ ■fe>'N-lx-^ 
8 2©^-PmBl€r^-rm^C<hK:^cS. i2>'N-U-dz8 

3fe. #s?fe 8 j&sj^o-fe-'N- 1^-^18 itcji^Lt:. ^2^^■^ 

-^:$:f$gP8 3A<b. JSf£;;?7XaijS^8 4 B il^^©^ 
iS?:JtoJSic:;;t/xai^gP8 3 B i-Clt^S*!. JSJCS;</X 
aifegP8 3 B^-fe-'N*U-5f*tt:SP8 3 AtC^J^^^jitfCi 
■r. •fe>'^'^-^^8 l©^0«|tfe*^rffil?L-5CtKii 

[0 03 3] •fe>'^•^-^^8 3, 8 4 tCfcl^-Tti. JStS** 
Xtt, ^8 1 1 A. 8 2 1 Atp^aiSLoo. iiXO^. 
«14*J#oSlS;tfxaSiESB8 3 B. 8 4B*^b-C. 

igsf4m@)S7 Ai^{bMm®g7 B{cet*&$n-s.©-t?* 

-5. ^©^. •fe^N-b-^?8 3. 8 4J&im®Bi7A, 7B 

(D^^mmti&mh'^'ywnh^mmB i c . 8 2 c 

1^8 1 2 A. 8 2 2 A©lISIJ•r©;?f^■rS■fe-'^'^- 

^f8 1, 8 2©i«^iK^^C»3. nmmi A, 1B<D± 
WJ® iMM L/^ 5 C i C i -hmj^.t fX-o-Cl^i,, CtlK. 

cfcO. «@lg7A. 7 Btc^-r^mt)m=s:. ^§P«^c 

t&:^3&S|%^-r■5C<!:tc;feAJ:S^z-'^•^-f 8 1 . 82:&ffl 
C^.SJi^=t:i3fcffiM-r'5Ci3t)i-C^S©-C$)S. C(Dm 

m^8Ai>. 8 ©«^t Ignite . x^vi>Qt^m. 

[0034] fr^©«RR^^OX if y 9 -Ctt. M^© 

C©*^Mtt]5l5*'XK:^*nr. ^iiJi):c-3./cJSCC:*7 

t68. 8Art©JSlo::<fxK:», ^©ai3fe]^|n]{cjQo-c^ 

8 1 lA. 8 2 1 Al3SafiST?)Srfe:</X-C». jSfe:^ 
^©iJfeajP («ffi7t8 2 6'A^ct"C**. ) tCia<^CS 



(7) !^m^9 - 5 0 8 1 9 
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8. 8Art3&^6^7K*it-^*'K:gftlJ-r€)Ci*WS<!: ©^84^ <^icj: -^jT^* 0 . ^S§©¥a*^ r (Di 

^5:^. iXtB© r^3 J -rare <h*s-c#s. ®3«com*i6.S 

[0035] (#S?&8 . 8 AtiE-C^ 10 WSIE:^tC«-:J»7KtC^< :^ f , m^OIKjPWfii 

[0 0 3 6 } B?fB©0mJ:-s::^j*». SJt.*'xiL/T SBS^p. ib. «:^©Jnas^g <i:S< i. ^5r*D©c: 

*^tM^i*fflt»*i?]»j©^ffiffl*«mrfeccffli»6n i < > m^<D r^5 j -ca^^r c i*s-c* ^'g:^ f 

mwmnfc. #ii¥6-24 5 8 1 3-^K:J;^@^$]S^ #7K(C«i<;^f, 3&^«S® 2mtCj:tF!lL'-r;*:# < ^cS<D 

"tCDXs^M. P Elli^iiaSiSnS^^rES^ooTK*^ fa =27crcr-cos<^> ( 3 ) 

»gK:^.^-r-2.J:^K:-r-5/c2«>tc, !»«>!&SS-mS© [0 03 9] 
'ga -^^A^i^J^tc^c^Ci-C^-S. MiB<D®:5«:j:S [^2] 

)gIo:<7X^ai^^-B-Sffig^ (^8 1 1 A, ?t fz =SAp. (4) 

82 iAtj:i£-v$>^. ) ^^mmr^mt'^tfxic^-r . [oo4oi 

tB-r-2>:^?St**?). ff:^P4T<ii«, -S)CS:^fxa^g§<D©i 30 =p. ghTrr' - cose (5) 

n-5. c©^«. c©®^K:j:S:^:atcJS-rsfe©-c ». (f, -f, ) <f, ttcscir*s*>6. -XIB 

[0 04 1 ] 

[0 03 7 ] -mmj:mm^ox. m^icm^iicmmi * [^4 ] 

(2cT' cbs0/r) - pgh* cos0<Ap, • ( 6 ) 

[0 04 2 ] 'gK*HSL.Tt,^.57k©JiftU5:SB«:-r4 n/c f ^ <»: f , i^ffll^Tv r^7 J {C<fc-?-rS^-&S4> 

o s 0.^ 1 KJ^j-SJr^tC-r-SCi. r^cto^. 40 [0044] 

i'9©itJi56*. Sr5;«/;^*5S1 0 (a) ^K^EPT p» =fi -f, (7) 

^b/cC:i<OC« ^E•n^n©■fe-'^•^—^8 1 , 82 (-fe [0 045 ] 

7-cu-5?8 3. 8 4<Dm^i>mm-chi>. ) K:mm.sin [i%Bj^{g^uj;^i-r^,sM] ffraib/cts^^^tcct 

/c^f>^aSfeffl©?t8 1 lA. 82 1A45=&> "€-©«fe^PJ «.@f*li^^^m^SMj^®ife C^^fi-i') OC*}(,»-C 

=&»:t>:^isj«:wi^-c±fi!!l(c, •€-©smfinj^«:^:^i°iK:Bil tt, m«. w^©;^^ i'9f H27six-$8i. 

bXrmt>Ctj:^^^lC^l^fc<DitC0mAicmr5l,>X 8 2 ^ci'Aif^oPS 1 1 A. 8 2 1 AVm^-ri>EEJ3n 

ti-5>©f*6. TffiAp. ©fii*s. ?i8 1 lA. 8 2 1 A©^n-en*i 

[0043] tcfe. ntSUbtc^^:f3^ f K p » tt. c ^0*61^:^}^ ^» K p , «t<fc D fe:^^ < J: ^ 
©^IB(C*it»T«. tJIB© rs:3j t rs;5j t?^il3 so StS l 1A. 8 2 1 A?^*jJ:CJfJSJC6^>^© 
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■^^idttc. ^8 1 1 A. 8 2 1 AliCni^X. 

[0046] L*>vtj:f>^h. -Aunmrn^^Witcic^m 

i < . S!^©8i8 1 1 A. 8 2 1 AO'eiT.^ntcSfS;^/ 10 

1 1 A. 8 2 1 A®^ti^n«:afifesn5)jg;)S:^'x©^ 

«*l^{b-r-Sfc6btCtt. .:^r®j|t8 1 1 A, 8 2 1 A 

ti5Ci-C*>-S„ ii®tcf^«Sn/c7k^©?¥^4«. SIS 
7!7X«:*f-rSit8 1 1 A. 8 2 1 A®SSa)ild£Sa*ij^ 
il>$ti^Ci-C*«3. — 8l5®?t8 1 1 A. 82 1A©S 

ij^©i^i^{b*5Pl§$ns©-c*-5. 20 

[0 047] c©7KjBtt. mmmymMifimiii^tifcm 

-e ^ UT^XiST-S J: ^ (C. X ^ 9 ^ci'©Se3fe^tC 
J:-S#fi£K:fct,»-C». ^8 1 1 A. 8 2 lA^^^KlH . 

n-r -smsfiiTktcM u T tt c n'fc i^^-c * * ©-c* ^ AS , 
mmiciim s n^tffiE©*®* fi^^r s c i «-c * ^ci » 

ci*5Bg6*^«:$ti-c#/c©t?S>-S„ cofc^ic^ 

>5cl » SI i tb^J U -CSJS ©iSS*iffii« $ n S C i (c «c 

(cfci:r-5¥i^©7K**ijffl^fiitc>!=f Lr±^-r c itc^c 
•5©-c*s. ■e^ur*mf«JfflM©J:^». ^^^©c: 

TSCir^-S. C©ig:^. ii£3fe^!l©X^ ?i'9 

tt. cn(Cfflt,>6n/c#mm8 ) fSiBfSH2cf 

ffi-C*5.0. 2 cv] ©^^mffifiitcs-cffiTL-cu* 

[0 04 8] tC^T. ^8 1 1 A. 82 1 A©MMtC 40 
.#«Snfc*?S?rl^5feOcfc5i-rSti^«:». »|8 1 1 
A. 8 2 1 Attgl®7ktCj:o-r«IB^Shri,»nc(r»© 

-c. bSIS© rs:4j Vim.'y fx «?¥ffibf»^ii^ci«;^3: 
5, c©7k?S©l^*K:>!tu-cW5SSr-c&^©», WI2© 

r^5j (CtiS^ f, ^8 1 1 A. 8 2 1 Art:&iiSI 

•r-5Si£*f;^{c^Drt»4^©8bEAp. -c^s, 
[0049] sic;^fx(DadSS§©iTfflji^*sRj^t?*>2> 
m^^Wct^t. R?^®©li^©8tiffiA p . -S^ft] 

[0050] 50 
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CS5[6] 

Ap. = (A 1/d) (p. u' /2) (8) 

c c -c, A imcomm^. i «'»if&©fi § . d nFim 
*g©its. p, »s:is*'x©^s. u»Sft;:<7x©ijfe3i 
Sf&j!/x©aijsiK©»rB?i^*ss:;^?^-c*sia 

^(Ctt. S:^?K©S2©fi$^a. S:^?fJ©S2©SS 
^rbi-r-Si. r^8 J tC*3W2)diU-C. ;^:iB© 
9 J -cato3n/ctB^ilSd^ffl(,^^>C<!:-C, r^8 J 

^^©ifSjfflt^-sc t3&st?#s. 

[0 05 1 1 
[^7] 

d = 4ab/' C2 (a + b) J (9) 

[0052] 
[1^8] 

A = 6 4/'Re = 6 4 (u d) (10) 

r^lOj =£: r^8j tCf^UT. KiHAp. ©M^^ 

nm'Sicmux r^i u ^c^•r^:<b<^c^fsci 

*5-c#-5>. ^fc. r^i 1 J >&S:^?B©»fm?^^Jfo 
SfS**x©3liiSlfS«:*fjS$-a-c^ur. r^i2j* 

[0053] 
[1^9] 

Ap„ =32vp. u d/d' ) (1 1) 

[0054] 

Ap. =87Cjyp, 1 (u/S) (12) 

r^iij, rsei 2 J 7&>p>BJ6*i^tct^tc. iSJt;:^7X 

JEAp. SlB**:^©^ai'tlS»i«:J:b0!lU. «S 
©2m*fc»SfifS©»fS«K:SJ:b{^-r^, ^8 1 1 A. 

82 lAff^^mm-t^mt^ijxit. «i^^©^«^^cJl 
i^t*iSl-c«>^©-c r^i 1 J , r^i 2j ^s^Jti-r^*. 
C©i#. MBD«:#3g3n-rc*?a«:l^*-r'^<«rBEAp 
. iXia©3a03!>i^iL 

[0055] <DjSf5:*'X©^fejiu ^ifi^-r 
BuiB©a)^©SSjIu<&tt:^-r-S:&ffitt. SJS*':j^©^$& 



(9) 

r 15 ' 

«:J;-Dr^8 1 1 A. 8 2 l A*SHS3nSC t*Is]jg 
0. i^*3&i^8 1 1 A, 8 2 1 A'P^mt)iC<i:-oX^ 

JjDfi*»-5K:»lSK*sWS. 10 

[0 0 5 6 ] fel±©Ci*>6> «lEAp. ©fii=l:tt:A:$ 

;^tS^^t>WS. i88 1 1 A. 8 2 1 A©ifi^ffi^ 

nfcSiK©it8 1 1 A. 8 2 1 A©^n^noc. j®;c;;^f 
X ^ I ici^icts-ie LTii^ $ -a- ^ c i j&s-c # ^ *^ i 

ti^Ci*^*-^. r^Cto-fe. ?t8 1 l.A. 821A©*! 20 

i^co-cs3ifa-c©KTOsfii*nse>o< ctictj:K>. 

<b C i Eiiioafi-Cjg^mrfe-fe .'I' 7 ©^mi±«63&seT 
T-5Ci(C^cS3&>^-e*<5. C©/cJ6tC. JSjSAf;^©J^ 

m^mncmiytntms 1 1 a. 821 AcKHasw:;^ 

6/cl^©jfefM^}PLjl2s?).5 C i3!>s-C# :^j:t»©T*i. 
[0057] C ^ Ltcmmtfimi>tciSt>l,C. m^ii. •fe^^• 
b-ifSl. 8 2©cri#. 30 
wr■s•fe^^•^-^©«ig-c*r>r^^. ?t8 1 1 A. 8 2 
1 A*^^tcfflmi//c^*^l^^t-?.©K:+^!5:fii 

©. -r^cto-^. BirtB© r^7 J fCcfcSTK^}^;^?'^^ Kp 
. ffl=&+:S>K:®iLSffl©S:^ISITA p . i>ct 

*St?#T*>, :^r©^8 1 1 A. 8 2 1 A©MMtcff« 
Sn;^c7)<?S^i^5fe-r C i35s-5Jtgfd:+^^cfii©S&ff A p 

[005 8] c©^Bj«, m^<Dmtim<Dmm!^.i^^ 

fyrj:^ixtci>o:>'C$>K>. -e©se<j«. ^2/^•^-^^J!>iWr 40 
{c#^Lfc;lcjS©l^**'5JSii-rS@i*iS^3-^««Sm 
[0 05 9] 

it. 

1) iy-hi)i(Dmwm^mmmm<Dmmmmt, -€■© 

MSB© -e ^ $ nfc<^.m®S4J cfc Z/mitM 
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fB©:</XAS-fe>'^•^-^^^c^J£A$^^-5^5£A□i. BUlB©^ 
X *i -te^ A- ix - 6 iJfetH § ia^> ijSaiP <!: . -fe u - © 
jg^^feHz ji^i Mrfii $ nsflij©ffl{c?& oTj^fiS? n-cM 

*f©^®*WL. frfs©asfe8S«c©^®K:ssiS3^$ 
*w 0-cS!riB©dfeAP*5 J: afiSHjPKiiiji $ nr s« 

[0 0 6 0 ] -e^-UT. C©itfiSt-r-SC<i:KJ:0> X 

^» f i7tc^$&3n-2.JSfK;</;^©a^ra— i u/t^ff^fcfc 

lr>-C». iiSgSS©K®S%l5— ©$*-rn2|E©ag£IS«r 

it^ijtc^giL/ci-rna. a^uss©s$ (mftB© 
8 J tcfci-t^^ggs? ir^-s. ) ffl»i^©jgis 

X ©jjfea u *^^{C n {g(C -5 , C © C i *i BU IB© 
r^llj. r^Sil 2 J ?:ffll^2><t. SjiliAp„ 

[0 06 1 ] B?iEK:*$ur. ss&;^/;^©a^ra— 
©$*-cait8g©»iMm'&n^'' ^«:L/ciUr^\ 
r^llj. r^l 2 J *s6Ap. *n{§«:-r-SC<b*s 

ici^cs. c©j;^tc. c©^B^^jiffl-r-5ci-c. ait 

8S©»f®as. jKtS**X©SKiufccfcJ>*«lJEAp. ^PI 
[0 06-2] 2 ) */c> wrlB 1 :5iCiBtg©^m«:*Jl^ 

^JOCiJiEA^ti-SiJiSAPi.. S^riB©:^/:^^>s•fe/^•^-^r*.6 
dfet±iSn^ijfeaiPi©r^«:. -e©^rAiSt,^K:iS^Jtcit 
ig^3nriia$n-c^cs«fi)£tt- ■5ctK:j;f). 

[0063] -e^ur. ccii^t-r-scitcj;!?. m 
f B 1 ^k: J: SflPffl i ig-of'Pffl ^m^ct *s pJtl-c* -5 
t^^tc. ±r©g|J^aSi£S8«SC&*':^©aSSK:Ril/ria 
^joc^i^$nri»€.©t?. ffl>v©gi5^a?jS8SK;»fsa© 

iJSAPt. BfriB©:</;^*SH2M-U-^f3!P6g£fflSti-SSfeHi 



CIO) 
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[0064] -e^ur. coiffiXi-r^cicc.fcD. sir 
<b. -?-©wi®©-?-n-en«:ji^§nfcM*4ssj^*j<fc 

jtAP*sJ:a^iJStijp©rt©— 

[0065] BUta 1 31~3:a-CiB^L'fc{^ffl«. -e©fF 

Lt:B«iHi:g. 2^rgBau/difffl*»^ct-c: c© 
^©fra©sft«j*^u<fc5<!:-rs©*i. C<D4miC 

[00 6 6 ] 5 ) $ 6K:$/c. m)iB4^tCfHiS©^S(C 

:i!/>^teJ:!y^{kS'W:^3&*-fe''^'U'-^'«:SSASnsSiEAP 
^afiSEK*s?i5fiJ43nfc^J«©i1-WJ«:?^fiSL, mrfa©;^7X 

*s-fe u - ^ p>?jstH $ n -ssKap*agS8§*5jf^j?£$ 

[ 0 0 6 7 ] ^ 5 Ur. C©«fi£©»^tCfcl.^T«. -12 
yN-U-:5?F«g;5:ajjS-r-SBUiB©*fX«. IH— ©#{4^*4^ 

SP©fl-Jfi5&»6Sftasn-2.CiK:nc-5. C©/cJS>tc. c© 50 



^§§¥•9 - 5 0 8 1 9 

fflilaj— ©f'fffl^ff ■SC<!:*SpJtg-CS)St^tC. BtrlB© 

C t OCJ: ^^^;d<©^fi54S^*(S?^-r S C i 4> pJfigi 
2>©-C*S, 
[0 06 8] 

1 : a 1 tt. 1 . 2 {c*ff&-r 'S. c©^Bj© 

-HSfeFdK: J: ^ SK^ltf^miWKSiS^^^mtife^i^l^ -fe 
- ^? ©gaj;§:^S;fi^tC7i^ L/ r B«iB©S 9 ©J«-^ i |5l 

—<Dym*f'^^tcm-v$>^, aitcfci^^-r. as. 09 
?§?:=tiS-r-So ^c*j. 0 8. m9x^nvfc 

;i'f*7 3 ^((m-r^tcitxoms 2 9«. -eoa^j^^^^Bs 

^ilTl^S, C©C<i:«. ^iB3n?.03~07fCOl> 
-cfep|«|-c«>i C i ^^i!?>f^fBU-Cte < . 
[0 06 9] 01K:tel»T. n*. 08. 09«:^L./c 
^£*^f4K:J;■5>•fe^^•^-»8 2tc^tL/r. -7-;i-.-;UF8 
2 3 A©ffiffl?:±2?)s Mii:A:8 2 5A, 8 2 6A€:iam 
©Ci < tca^ttC. ^^bSiJ:<7X9 8 (@?7^*#IBSL 

fc, ) *a«E$-a--5giJ^dfe!S-c**iHt*e©P8 2 1 a 

jis^^WT^S^S 2 1 A©tgSra». ?t8 2 1 AiPI— 

ommiBiK^^iyfcmi lAiCct^r. K^bSO^fxgs© 

l^iWr-SmSTtS 2 5B. 8 2 6B«. 0m=&«-BSL 
/c^8 2 1 BK:iSa$n-Cti-5>©-C*^Ai. cn^©-fe 

Au-^f 1 fjm^-r^ms 2 1 b«. fi£*«?!i©-f2^N-b 

-iit8 2(Om^t\tmfj:*}. ®a7t8 2 5B<!:«ji?A:8 

2 6Bi©raic. ife?s9 9©a^tcraurs:c*«:B^j«c 
[007 0] comsomsmm^icm «. -fe^N-u- 

1 «C*Jl^-S^8 2 1 A©tlSS!iKM«Si|Rl«lr*«.. 

^cfc. j^i4;</x9 7*asfes-tf-5. s^*^?!I©^2^^•^- 
8 1 {c>t=tfc;-r-5)C©^HjK:^cS-fe>'N'b-^«. -^-oHtk 

^i^-c. ^:©«S^:^f;^9 7=&a^^SES•a''5^2^^•^-f 
«a7A:8 2 5B. 8 2 6Bt. ctncmk$ni>mMQ 

9*fflijS$-tf-53li)feSS*^ •fe>'^•^-^r i©J«-^K:>FtL/t: 

[007 1 ] Ct^^©^2>'^•^-if«. -e©0S^=&«-BSu 
;fcj^s^Srife-feJi'7<bffl^5f-^*3Snr. c^^H^tcAj:^-?- 
©ia^^«lilSb/c#{ij^mtfe ^r^fiSL. s 

hdc. c©#S?fe©1S!Stfi*SB-r«.ciCcj:or. c 
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[0 07 2] ^5 UT. ^2-'^•^-a^ 
—©5 0 Ccm' D CD^®S}*J$-:>S^*#t«bfcg? 
<fc?tiJ®Sli7B«:^^Lr. 1. 4 CNrm' /m i n D 

©^{bm>?7:^ 9 8 i brcDSgM^m^-r-S. ®^k^J«@ 
M7 B©n?^Tj-fe». 7 1 CmmD X7 1 Cmm) . P 
8 2 lA©»fS^». ig3&S2. 0 CmmD . U^ifi 
1. 2 CmmD t?. fie3fe«?!l©-fe'-«U-i'8 236iJt-:>?t8 10 

1 *5}$om8 2 1 A®:$:^«iM3fcF!liP— ©2 2*r* 
0. mi 1 A'&^tr-€-©i^Slft» 1 . 6 Cm:i -t?S)S. 
iflf3©^»v ^8 2 1 A. 11 A** 1 5 Cm/s D 

ii^ ^iie*fi^©Ji^J: 0 feisa©SE£M-ca^rL-r^©t?. 

*5)5 CkPa) ©ttSAp. *sf#e>nT<,^-S. 
CO 0 7 3 3 ■fe-'N'U-ir 1 <!:ffi*^to3*l-r0n^*«B» 

ffi?'fb?fUm^7 BipI^CS 0 C c D 
©^@BS=Sr^-^. 0^^«lllSl//cj^f4mffija7 AtcM 20 
Ur. 0. 17 CNrm' /minD ©j^l4;tf;^ 9 7 i 

ur©«*m*«*&-rs. «^s@M7A©^i-?g^ 

M<b^mSM7 Bil^— ©7 1 CmmJ X7 1 Cm 
mD -C&O. l^f4:<7*X9 7?rjliJfe$1*2.?t8 1 1 A (0 
^i&^&BSL'ft:. ) ©Kffl-^^liv i|ii*i2. 0 CmrnJ . 
U^lfiO. 6 CmmD"C*»). ^2-'^•^-^^ 1 tS^^-^^^S 

2 1 AJ:»3 ^)^©gilS«S< l/-cii.2>. miiB©^** 

B. ms 1 lAt. ?i8 1 iA<DWfii^w^-i-i>mi 

Ci-C. Jf^Jl. 6 C k P a :) ©StlEA p „ i^mhti^o 30 

c©ffi». -feAb-^ iic*jt^s^tcM-r^ffl<fco 

4>. iJKI. «jE©M#t^>/jNSt»fil-C»*>-&*s. 
?tei2;i'7T*^*i^^sns©». fifis© r2^j -cs^ 

®iB^c6Ji:<<^©-e*^. 

[0074] mfffi©«fiSt«:}^^-te^t^-^'*m;cC© 
i'i'l*. 2 2*®ifet:©p8 1 1 A. 8 
2 1 A*5JSlS^^©ii^«:MUriUiJtc5g^$n-C(,i 
-5. C©c:iK:j:0. t-f. SC5;<7X©akSS®SS 40 

(MIB© rsSisj (c*si:f-51f|{S:S§ 1 ) a 

ieiSrt©SJ&j5/x©i3feji*J^tc*t:Ac$n€>, cntcj: 
•3. lulB© rs;i2j *i6«iEAp„ ^:*citiK:it:A:-ct 
-5 (Hi^^fc. Sf3^©Ji^©-IS&«)^ciftEAp. ©fil 
», 0. 0 4 CkPaD !iS-C*S. ) CiT?. SSfegS 
©M®«:#^$ti/t7k?S*c©:*:#^c8&EEAp. {c<fco 

?^SnSCifC^C-5. 50 
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[0075] mi^ii:^ 9 8 ©^T ©^8 2 1 A 

fi©Sj£;:y;^A5iiijfe$n^> iWrAH:^ 9 7 tc*t-r?>?*8 

1 1 AtcMUr *>m8 2 1 A©J«^i^< |HI— t?* 

) . cn«:J:0. <i^©cn^©«{cttIXfiK. It 
®-^©7j<?S©f^«;^j: t'*5JMH-rSf&:^7 ^©assBTSa© 

(r^/c. ffl^©mK:*r-rsSJS*':^©^^^^c^i2it,i^ 
rajS*>»?r8Sn-5Cifc^i:*©-C*^. 3 6«:*/c. S 
tD;^/x*5^SS§ti^c(,^C<bT?. JSi;S:^f:^©aS^©»rS 
Tfa^ii:'^b/tiU-r'b. JKJC&:^/X©ijS5SiL/TgfM© 
:^#3^Cfii*5ff 6n-S©"r. SjS:*7X©ffltj£8S©»r®-^a 
(CRI-r •5ftin:f»S©raS3{^Si«3 C i {C^ts:i><D-C 

[0 07 6] cn^©^m> B5IB©1f J^fe^^#•o•fe^^•^- 
^^^ii^y£:C©^BJ^CfJ:-S^lir{fer«. ^(Dm&ns.m 
*0 2 {Cn^-rCTi < {CISJ±$-B-S C ^>©7?* 

Se3St«I©#m?fe8©Ja^*^bTliS. nt*JC©a'J 

s«> w^s. 7K«*ijffl^*^8 0 c%D . ^mmmtfi 

2 0 . *^*JJ:c>'^©«l&a:^?»^^«:o. i 
CMPa) ©^#T5IJS3nytfe©-C*S, 02{C4Sl» 

fif*^©J«-^K:«. — g|5©?i8 1 1 A. 8 2 1 A© 

sf6:*/x©;»-iB*s^i^^K:^ci.fc&{c. m^^wk^m.m 

-ciSI1ifii-c*-5 0 . 2 CV) ©^SfilE<it«:ffiTL/-rtv 

^. CnK:>!tUTC©^HJ©ia-^(C». BUfBL/fciC^ 

tcJ;0jS:f&;^7X©^i^^ie*i^^U^cl^©T?. -e©^ 
SmEfii*5|E^fii-C * 4 0 . 2 C V 3 i ^> ,"S©mSSS 

[0 07 7] ^cfcSf/c. tuiE©«^*l#-:>-fe^>-U-^f* 
m:^cc:©^?§(cAj:^:^df i-i'tt. huIBU/cJ; ^•icms 
1 1 A. 8 2 1 A©liffiK:#«Sn?c*?®^^*T$^ 

©r, mm>ciitjiifihmmco rs;7j {cj:«»*^:*7 

'^-^ Fp» ffl=S:mfcAp.ffl*nf ^E>4t.S©T. ?t8 1 
lA. 8 2 1 Art«:Brr^©^7XJili?SSSn-5<bt=.^C 
iti^L/^Cl^. U/cJ&^-aTv C©X^»^i'-C«, St* 
0!l©:^^'f i'9fd:i'*s?f-ori,»:fc. «8 1 1 A. 821 
A €rK^:^[S] (C o TlBg U n« Aj: 6 >i I ^ i I ^ ^ $IJ 

itttiK. 011^ #m?ife©se:^*a:^:STSiK:?&o 

[OO7 8]^ife0!l2 ;03«, it*^l. 2K:j^tt;-r 
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[0 07 9] a3«:*jt>r. 2». SlCC^J^U/cC®^ 
|§(CJ:S^2^^•^-df 1 iCSEtL/T. RiiTAlS 2 5 A. 8 2 10 
6A. 8 2 7A. 8 2 8A. 8 2 5 B*5J:0*8 2 6 B 

( c nm(D 6 m(D-m.m:K^w^ L/ xmmm 2 ©gje^o^c 

*^-C». m> BifiB©Ma5^8 2 5 A^ifBTC <b(CT 

Hzv-Sb-^? 10ci6H:f^aa:?v:8 2 5 A. 82 6A. 
827A. 8 2 8A©J^fiS{a§«, «^*«^©-l2^'**L'-i' 
8 2^5:i'{C*sWSSa:n:8 2 5 A. 8 26 A. 8 27 

A. 82 8A©j&fiSfiig^i^iib/cfe©-c^)'5c -e^u 

r. fie*M©-fe-'>'^-:5'8 2J&:i'K:fcl:f^aa7A:8 2 5 

A, 8 2 6A. 8 2 7A. 8 2 8 A©?&^{iig«. "7^ 20 

;^-;l'F8 2 3 A'&/M/-Ctf^S^8 1 1 A. 82 1 A 

6nfcfe©TS>-s,. 

[0080] I'tf'l'Uifi^. v-;t:-;U K 8 2 3 A^iil 

fflL'ja:t»c©^W(c^cs-fe^N'u-^'«:*ji»r«. :»ii7A: 

8 2 5A. 82 6A. 8 2 7A. 8 2 8A©JB^fi5[g© 

itscn^©Sji?^:©?f^^{4g©miab»> c©ci(c 30 

*@UT^ft)n/cfe©-C*-S. trjit>^. 42>'>-U-5?2 
(C4$t,»r». 01 i0 3<i:^r*fJ:b-r^.C<!:-C?t^-C#S 
Ci-CB*S3!>i. t?rBS©SiKA:8 2 5A^K:S!J^$nS 

^©SI8 1 1 A. 8 2 1 A©JSfc:;:^/:^il?jS:^ita©«$ 
•fe^su-ifl©«^J:Ofe^ii>^«iS-l^-Cl,^-S. $ 
/c. COCitCcko-C. «fl[iB©Wii:^8 2 5 A^ICI^S 
$nTV»^i:i,»a5{4tc#^tr2.Pl lA<b, ■^^-'^•^-5f2 

ri^?>©-c*6. cne.s ltcJ;^^2>'^•u•-3^ 1 i«s 

[ 0 0 8 1 ] sr. l5IBO«a5t8 2 5 A^«:i?s§n 
Ttifj:ligiJfi[fc#ffi-r-S?Sl 1 Ai. -fe^-N-U-^f 2©^ 
®8 2 d. 8 2 e <!:©^|ii^tt, m^\i. mBB 2 

f. s^*=tii6i^fcjt8 2 9^c^®?^^S*#su•r5£^s{> 
e>n-5. Bfrga®*ii7t8 2 5A^35sj^RS§n^tig», 

tP'< Ur^«?)6n/c^B8 2d. 8 2 e©{4g*»«:L 
r. ^8 2 7A^£i'©?^RX. 'gfflfciaD^^© 

Kffl?^9 3 ncnir^mi-^:^m<om'S(ommmp. 
wmQQ m<owmwm- 9 9 1 <d^^u ^<omm 50 
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*#lSLr^a?>6n-5. BUSB©Sii?>:8 2 5A3S?tCli!f^ 

3n?)gIJ{4©?i8 1 1 A. 8 2 1 A©^-^, ?f 1 1 A 

amfS.^ n mma . mucoMM-A 825 Am^oiiiE:^ 

StCL/T. ^§1582 f. ^8 2 9. isJ:ZJ^\,^-rini>m^ 
«r«BS0yt^8 2 7 A. 'gffl*tai;(^*©mil:?>:9 3 1 

cn^iM^ss-Jtr. #SP8 2 f ©ffjfiSfig*5^& 
e>n. c:©^gf8 2 f ©0^ctgk:^t>#T. fttca^ 
^#iiiso:fc«^msii 7 A . mitfmmm 7 b©^mji5 

t^i. ■e©-*S*5miiL$n€>C<!:6Ci5:€.©-r*)^« 
[008 2] BUiB©^t^!S;^^$•o■fe/^•^-:Jf 2 ^<l^/cC 
(DWM^fJii>:^^ v ^\t. M3^©*6S^!lUCj;-z>XrJf 

m&mz :04«. if^l. 3K:>PtJSTSC®^© 

/N- U - ©SSU^r^JtWK:^ L. T|?iB©H 9 ©W^ i 1^ 
— ©73lSj*ie>J,fc0r*-5. B4fc*s(,^-C, BltCTj^L/ 
tcn^ 1 . 2 KMJS^ S C © ^W©— ^Jiit^Jtc J: S H 

0\ 08. 09K;7Sl/:^ctJt3^«:<i:^@ft]S^«^K 
Mj^l4mtife3&5<i^ S -fe ^-N* u - i g|5^3-«: 

8, m9-ciivtcn^iC'o\,^xit. f<i^^c?r^©** 

IB L/C. 

[008 3 ] a4«:*Jt»-Cv 3«. 08. 09CC^l//<: 

2 3 A©<^ffl?:±25. m^tiSiJ:^/^ 9 8 ^mm^i^^^^ 
jlSS8§-C*-5Dflt»:©^8 2 1 A^riXIB-r^ J; ^tCjfjRRL 

*-r. ms 2 1 A©ig^<i (c©»Mtcfew*:R<* 

6^fj:mmtmi-ri>o ) rtl 1AK:J:^t> ^{fc^pi 

ij:^9 8(Dmmicmoxm^icmj'\i'cmm$h^. c© 

J:^^c«8 2 1 A©il:?iJitigai§». ISI^ (04-C«3 
8 2 1 A©iiJIJ^iggiS©r^-C«, ^8 2 1 A 1 1 A 

wm<Dm8 2 1 A©ifi^Mi^©-e-n'entt. ^/Kjjt 

3 1 A^:JYLr2i^K:M?iJK:^^$nr. Kji5=v:8 2 5 
Ai«a7A:8 2 6 Ai©P^icaji§n€.©-r*€>, 

[0 08 4] ^cte. 42-'N*U-^r3*SWT^mji7>:8 2 5 
B. 82 6 Bt. m^jk'k'^^SVfcMS 2 1 BbOW^m 

m^m(D'kJ<u-'^8 uc>[^fc.■r?>c©^BJ^c-^c^■fe-'^• 

u-^»t©M^. cn^©■fe>'^■^-^'=l^ffl^,^t 
HSfe^S 1 tc J: -5 H2^-? U - 1 ©ti^ i lel^r * 2. ©T^ 



} 
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[0 0 8 5 ] UT. ^2>'^•^-^?3T». se^FHos 

fS©2 5 0 Ccm* D 

=tiS0/c^<fcmm®)17 BtCjFtU-C. 6. 7 CNrm' 
/m i n D ©^tl*«i^-r€>. il^hSijm@M7 B<Z>i^J^ 
1 6 0 CmmJ X 1 6 0 CmmD . P8 2 1 A 
<DKS^;ffi«. "ti. -^S^tCZ, 0 CmmD ■C*€>. m 
^fe^l^CJ:-S^2>'^•^-^ 1 AS^O^B 2 l AcfcO^*^© 

A©±*^»5 47|s:-c*0 > § 1 8*:A5Buia©^8 2 1 10 

AcDii3''J^iis§%?T^^o-cii-5, -e-n-enois^j^^ijs 

(Omi 1 A^^tS^<Dmm&t2 . 8 5 CmD -c*^. 
[0 08 6] •fe-'N'U-4r3{Ctel^€,jS)CB:</XC!)iiSfe^© 
S$ (buIB© rsci 2 J 1 Tabs. ) 

BUiS®SS5iS©2. 8 5 CmDf$)0. 8iil£Ap„ 
C©2. 8 5 CmD ©«gSSS HC>!*JSL/-Cf# 

e>n-5. ]Sft;;«;:^©afife{cML/-r^©?i8 2 1 A*ii; 

n = 3 -C* -5.0 ) gf©iiJ'J^iiKifS-C«fiXT -5 d; ^ L 
1«^(C». 1 iSIc;:</;^©S£au«#t«: 1/n 20 

«:fj:S©-C. ttlEAp. ©fil». wifB© rssji 2j 

*•X?:«i|i&•r■l.^2-'^•^-^©^S^K:. ®:^JS«lffiAp„ 
Tjs^^f © ^ieliS-r -5 C i *s pjtg i^c?>©t?«>S. •fe>'>* 

u-^f 3{c*5W4i&BEAp. -e-n-c^b. i2/>-u- 
s. 

[008 7] BUiH©«^^Jt'3>-fe/N-U-^J 3 ?:«^:rcc: 
IfeMltcjzSX^f^.i'ilWI— ©{'pffl-^l^^^octA^ 30 

ifil{?!ll«:j:-S^^iL/-c©-C«. JSf&:t' x*^-rs/c 
©■c*s„ 

[0 08 8] mmmAr ; 05 ». m^m 1 . 2 cc^Ftts-r 

*J, 05ctiK:«. 08. 09-C«L./c?3^tC-:>l,>r». 
f^W:^C|^#©*5&IB Lite. 
[0 0 8 9 ] 05«:tet,ir. Ait. miliCnkUtcCOm 

•S. ) ©jt8 2 lAf}mi 1 A >S:itbmimiy ^9 8 (D 

m^icmvxm>icm.mcm^:stifcm8 2 1 A©ii:^j 
«^IS4 1 -e^^-enifeis nfc^i^ ( s 4 -cw 3 so 
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$-r$,-2,. it^©it^j^^s§4 1 ©-eti-en=&ii:«iJ-r-5> 

/c«t.(C. 05>1J-C«. t?F#4 HC^t^-TA. B. C^:# 
L/Tt^S. ^4T,^n©ii^iJM^884 1 CC». ■fe-'^U-i? 
1 ©W^illllilK:. »8 2 1 A©MSSSUtcm3i:?C8 2 5 

A, 8 2 6 A*^ii:g^K:iijisnr?^fiSsnri,^s. 

[0 09 0] ^Jfc. -fe>'N-V-d?4*!Wr^>RiEA:8 2 5 

B. 8 2 6 Bi. 0ii^^#^Ufc^8 2 1 B<!:©^MM 

■fe-'N-U-af4i. j|«iif4^;^9 7'&il8SS-B'S 

ee*^?!I©■fe^^•^-^^8 1 (c^FtrDTS c©^BJ^^;nc-5-fe>'^• 

i©M^. *JJ:0\ cn^©-fe^N-U-^i?:fflt^T 
it^ S n •5#«?tb-^ ici}^i)^t> i>mmt. mT^(D 

[0 09 1 ] ^^L-C^ ^^4*5^m^«*&■rS 
jm^. ^2>'^•^-d^43!>S^^-:>«8 2 1 A©^:*1gt. »fM 

-^tjit'it. c^■r^^^>«i^iB©ll^s^?!l3^cJ;5■fe>'^•^-^f 
^4 i-cf#?,n^.. jst&**x©aijfe!S©fiS. s&iea 
[0 09 2] Lfc3&5^-c> fufa©^RS*^o-fe.'N'u-af 

4 fc C ©^HJ K S X ^ 1^ « . m^<OmMim 3 

cntcin^r. c©iiife«^4«:j:sx4ru»i'«. ^n-e 
*i©ii^JS^4 1 K:^*&-r^.S)£:</x*^. 

j^ox^jt i'©«^^ct'-c. m@©®7?[S]K:fci^2.Sfc:: 
Afx©iB»j& J: 0 J^^{t-c# s i I* !|fgi&^r s c i 

s c <!: #K:ii>»©s:i&^'x^$&«-cae u 

[0 0 9 3] mmmb -.MBit. m>km4. 5(cMC&t- 

^> c ©^B^©-^^k: cfc i>mwm^^mmmmimm 

9©^tlll— ©:^l^*i6^ycia-C4>-S. 06K:*5li 

-c. 08. m9icn%vfc^5micj:i>mwm^^m 
mmmmtm ^ •& -fe / u - $ i pi-as^j- cc «i5j ow^^ 

^no. -^©Uiig^^&liiSr-S. 06*K:tt. m. 
8. 09t?#L./c?f#cc-oi>t:tt. f^iaw>5:#^©** 

[0 0 9 4] SetCtJt^T. 5». 08. 0 9«:^O/c 

Sfefe«?!ltcJ:-5-fe^>'u-^»8 2fcML/r. iat*^©?U8 2i 

Ai(att©psii8 2 2 Aicmr. -en^niHt^:©?t5 

1 Aiat^©PSIi5 2 A*ffll>Siit(C. vr-^J^-ji/K 
8 2 3A©{^^±Js?>. a:3En:8 2 5 A. 8 26A^ii: 

micms 1 A{ciiji3-a-cj&^L/c42-'<u-$-c*i. 
mic^if:^(ommn-c&i>nm:K8 2 e ak. ^f-^v-^ 



f 
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5 ©iti^gPCCj^JiSS tifcnmAJ^fi^^ 5 3 A iCBf^^ ti 

22 ht W\WiC . S^)^=&«IIS U/cflB® 8 2 c i ®{C 

[0 09 5 ] -fe^N-U-iSrST&iWrS^S 1 A«. SSR^^J 
©I!at^©?t8 2 1 Aileim^jrirBJ^^Jt-fe^ «jE^8 
2 5A<!:KaEA:8 2 6A<b®ra«:. Kji7=i3^RSSiJ 5 3 A 

«##©cl:^«:il^S-ii-cjfJfiS$nri,i^c<b3!i5. COD 

iS:</^©?!SAn-C**Mil7^8 2 5 A», ?»5 1 A*sji5 

[009 6] ^cCfc. ■fe>'^•^-^^5 3&5^^■r4Ril7A:8 2 5 
B. 82 6B<!:. 0^?:=&BSb/c?»8 2 1 B i©Si^M 

^^e3fe0^©^z^^•^-:^8 itc^ffSf ?.c©^h^«:j'j:SH2-'n- 

1 «C J; 5 ■lr-'^• U - 5f 1 ©tS^ i PI«IT * 4 ®t?-€- 
[0 09 7 ]^'5Lr. •fe>'N'U"3?5 35i^m?:«^-r-S 

©«^i|^^r^)-So c'©fcst>K:. ^2/^•^-^^5T'^#e> 
[009 8] b /c*! o r . HUlEOiiRg^^O-fe/N- ^? 30 

-5?5f^*3iiS-r52&«Wv l5l-©#^f4m?lfei^K:te 

e>ffiitu. ta*f&«}^ca^>li;^a<^:^c^#{4Mf4mtfe©'^''C^ 
siJ©#iaj!pe>gffflsnsc itches, lAW^ass 
-rs^«. mi3^©ct^{cM^b^jm@)i7 B-c^essn 

•5*^^^®ilRU^i:Ase>ilSSL'-rtf<©t?*S*i> C© 
^tt$;rc> c©^Jfe^!l©!ttme^!:c1tJiX«:j:^T:. P5 4o 
1 Art*asfeuo-:?jii;j[^snsci-c. ja^ifatc^c 

itc J:^«i*S*©^fi56e[^%<gj|5^& C i fepJtgi 

^c.5©-r*.^. 

[0 09 9] mmm 3 -^jst^ii 5 «:iji:t€><%$-c©giBj 
mmme -.mut. n^m4. 5{c*fjo:-rsc©^B^© 
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ilnl— ©7?lS]3&>6afc®-C&-5. S7JC*Jt,^r. 06 

08. m9iC7r:ufcmitmicj:i>mwm^^'sm 
-e-©ijiB^^=&i8STs. ^d:*j. mi^icit. m 

8. 09TCf^L;^c#-^K:oi,>rtt, f^afi«jJti:?g=^©;?fJ& 

[0 1 0 0 ] 07K:*5li-C. 6tt. a 6tC7i^U/tC©^ 
B^k:<J:5-feAu-ii5lc*ft^r. ^(ommi^^^PiB^ 

Sma7t8 2 5B. 8 2 6B». ia^*=S'l«L/:^c^8 2 

1 BtcafflsnTtiS©-^*-?)*^, ■fe>'-cu-^f 6 7t)iwr 

-5^8 2 1B«. fi^C^©-b-'N-U-i^8 2©i«^i«S 
Kii7t8 2 5B<bRiE^8 2 6Bt©r^l«:. MS 

-ctt. mmmiicMt^mMm2icj:i,mmtmm<Dw 
^©IffiSitri^s. 
[0101] ^C*s. -fevSU-^ra mm:^:^97=s:m 

Bfi^©ll;te^l «:J:^)•fe/^•^-^f Kom-^tmU-c 
B ©mSMW. -fe/s U - 6 5 1 A ©StH^ 

■m. m^&tji^it. t»■rn^>wiB©^^s^5«:cfc^>•fe/^• 

^-d'5©ig^il5^-C*-5. C©fc26{C, -feAb-^r 

6-Cf*6n-Sa!l!IAP„ iii^^ci'^. ■fe^^•^-^^6©^S^ 

<ti5i^-c*€). L,/c*s-pr. B5ie©«fi£*}#o-fe/N-u- 
f 6%<i^/cc©^Bj(c)a:^;^5ryiT{j. mi&cDmmm 

5 (c J: S i' i |§I-©f^ffl • ?a»m*^-:> C <!: cc^a 

[0102] ^jiW5 . mmmet^isi^^^^-coisim 
-c«. -fe>'^•^-^^*5M^•5SJ^:>:^'x©a^g§^i. ^2-'^•^ 

(cur. 4e?f-r-SJ;^«:b-c?^^sn4iUT 

L-c?i^^ 3 tir ^> ct t» i^>©-c* ^ , 

[0103] mmm i ^njuwa (cfci-ts^*-c©s»Hj 

8 1 , 8 2 il5lfil^j:«*^)?5c*W-r^<!: U-C# 

se3feF!iK:j:s-fe>'su-^r8 3, 8 4 twim^m^mis,^ 
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4{c cfc ^!!3:^|gi©ajAiU/cS:5iJSi^*W-rS-fe/N' 
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